INTRODUCTION
The structure of bovine spermatozoa varies in sensitivity to mechanical damage. The very fragile external membranes are broken merely by gentle shaking with 85 µ diameter glass beads (Morton & Lardy, 1967b) . The head-tail junctures require low intensity sonic oscillation for separation (Zittle & Odell, 1941) while the principal piece of the tail is fragmented only by higher intensities of sonic oscillations (Mohri, Mohri & Ernster, 1965) . The remaining heads, as well as the middle pieces of the tail which house contractile elements surrounded by mitochondria, represent the upper extreme in resistance to mechanical damage. (For an excellent study of the anatomy of bull spermatozoa see Saacke & Almquist (1964a, b) .)
After testing Potter Elvehjem-type homogenizers, a blender, a sonicator and a ball mill without success, the colloid mill was found to disrupt the tail middle piece to produce a sperm cell homogenate in which the total contents of the spermatozoa with the exception of the nucleus were freed into the medium.
It was clearly shown by De Duve & Berthet (1953) that a contamination of the more rapidly sedimenting fractions by those migrating more slowly is inherent in the fractionation of a heterogenous suspension by differential centrifugation. Thus, in the isolation of rat liver mitochondria by differential centrifugation (Schneider, 1948) , there is a large contamination oflysosomes, a significant contamination of microsomes and a small amount of other slowly sedimenting particles in the final mitochondrial preparation.
In the fractionation of spermatozoa disrupted in the colloid mill, this problem Oxygen consumption was measured polarographically with a Gilson Medical Electronics oxygraph. The 2 ml, pH 7-4, incubation medium contained: 10 m-mole KH-P04, 10 m-mole MgS04, 160 m-mole sucrose, 10 m-mole succinate or /Mrydroxybutyrate, and 0-5 m-mole ADP (when added). Table 1 describes the results of experiments using differential centrifugation as a means of fractionation of a colloid mill-produced sperm homogenate. None of the fractions appeared homogenous under the light microscope. their surface similar to appendages found upon the surface of cristae in other mitochondria (Parsons, 1963 Morton & Lardy (1967b) . In a separate experiment of this type 10-min centrifugation at 1200 g removed all beads and cells leaving only acrosomelike solids in the supernatant fraction. Acrosomes were earlier demonstrated to be removed from spermatozoa by this treatment (Morton & Lardy, 1967b At about 64% sucrose cells were found which were severed only in the prin¬ cipal piece of the tail (except for the probable removal of exterior membranes). As would be predicted, these cell segments were more buoyant than those in the upper portion of the following band which contained heads attached to long middle piece segments. Lower in that band the attached middle piece frag¬ ments were shorter.
RESULTS
Near the bottom of the tube in about 70% sucrose was a ring-like pellet of denuded sperm heads.
The relative concentrations of the various bands depended upon the severity of the colloid mill disruption conditions.
DISCUSSION
The density data presented here complement and extend those of other workers. Benedict & Davis (1966) , using rabbits, found epididymal spermatozoa to migrate to about 1-12 g/ml (30%) and ejaculated spermatozoa to migrate to two positions, about 1-18 (41%) and 1-28 (61%) g/ml, in sucrose gradients. In the case of bull and human as well as rabbit spermatozoa, the ejaculated cells of the upper band could be converted to those of the lower by treatment of the spermatozoa in a manner evidently deleterious to membrane integrity (Benedict, 1965) . Lindahl & Thunquist (1965) , using bulls, obtained similar results with Ficoll gradients with the exception that they did not observe the less dense category of ejaculated spermatozoa. In addition, they decapitated both ejacu¬ lated and epididymal spermatozoa, using very mild sonic oscillation, and found the tails of both cell types to migrate to about 1-06 g/ml. The epididymal heads appeared to have a density of about 1-13 g/ml while the heads from ejaculated cells appeared at 1-25 to 1-35 g/ml.
It has been demonstrated (Morton & Lardy, 1967b, c, d; Bishop & HoffmanBerling, 1959 ) that physical and chemical damage of certain bull-sperm membranes causes a loss of motility that can be regained only by the the addition of necessary components. Therefore, the genetic defect in cattle which causes spontaneous sperm decapitation with the cell body retaining full motility (Mann, 1964) (Lindahl & Thunquist, 1965 (Rahlmann, 1961) . If there are much fewer than seventy-five mitochondria/cell it may be impossible to remove a mito¬ chondrion from around the tail without breaking it. In the bat (Fawcett, 1962) 
